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1　Introduction
Communicative language teaching makes extensive use of  task-based 
language learning activities.  Unlike traditional activities, tasks are neither 
orderly nor predictable.  These characteristics hint that tasks can be analyzed 
using the same theory used for other similar nonlinear, dynamic systems, 
ranging from the weather to the economy.  This paper will examine the 
design and theory of  language learning tasks from the perspective of  chaos 
and complexity theory.
The book by Rod Ellis (2003), Task-based Language Learning and Teaching, 
will provide the basis of  this investigation; the points for analysis will 
generally follow their order of  appearance in the book.
1.1　Chaos and Complexity Theory
Chaos and complexity theory (C&CT) seeks to explain how complex 
adaptive systems (CAS) work; in this research, the students, teacher, and 
classroom constitute the CAS (Kumai, 1999; Larsen-Freeman, 1997).  In 
CAS, there are characteristics of  both order and chaos (freedom).  In 
chaotic behavior, small changes can create large effects; this is known as 
the butterfly effect (Casti, 1994, pp. 89―92; Kauffman, 1995, p. 17), an 
important mechanism in adaptation.  However, CAS behavior is not entirely 
chaotic; a CAS will not exhibit all possible behaviors.  The reason is the 
fitness landscape (Kauffman, 1995, p. 149): the various states of  behavior 
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of  CAS can be assigned a fitness value (for example, the amount of  L2 
production) and mapped out as a landscape.  CAS, through adapting to 
changing conditions, tend to seek high fitness peaks on the landscape.  CAS 
can enter a regime combining both order and chaos known as the “edge 
of  chaos” (Kauffman, 1995, p. 26); in this regime the CAS climb fitness 
peaks and exhibit emergent phenomena such as sustained L2 production 
in activities.  Kauffman (1995, p. 71) gives us the phrase “order for free” to 
describe emergent phenomena, a “self-organization that arises naturally.”
In Kumai (1999), a heuristic was developed to encapsulate the above 
points when analyzing activities or tasks: FFCF.  The letters stand for 
Framework, Freedom, Comparative Encounters, and Feedback Sensitivity.  Framework 
stands for the rules of  the activity, the order side of  CAS.  Freedom, on the 
other hand, represents how much latitude students are given, the chaotic 
side.  Having both in an activity is a necessary but not sufficient condition 
to enter the edge of  chaos.  Comparative Encounters means having students 
interact with each other in order to find their relative fitness level; this can 
lead to higher overall fitness as the activity progresses.  Finally, Feedback 
Sensitivity refers to having the activity designed in such a way that students 
must respond or react to feedback coming from others.  FFCF has been 
found useful in examining why some activities create sustained L2 use 
whereas others do not.
1.2　Tasks
Ellis (2003, p. 16) provides the following definition of  a task:
A task is a workplan that requires learners to process language pragmatically 
in order to achieve an outcome that can be evaluated in terms of  whether 
the correct or appropriate propositional content has been conveyed.  To 
this end, it requires them to give primary attention to meaning and to make 
use of  their own linguistic resources, although the design of  the task may 
predispose them to choose particular forms.  A task is intended to result in 
language use that bears resemblance, direct or indirect, to the way language 
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is used in the real world.  Like other language activities, a task can engage 
productive or receptive, and oral or written skills, and also various cognitive 
processes.
The key sentence here is “A task is intended to result in language use that 
bears resemblance, direct or indirect, to the way language is used in the 
real world.” In terms of  C&CT, the closer a task produces the language 
stated above, the higher the fitness level.  Furthermore, the “workplan” is 
analogous to Framework, and “to make use of  their own linguistic resources” 
is analogous to Freedom in FFCF.
Going further, Ellis (p. 21) shows us how to describe tasks:
Design feature Description
1　Goal  The general purpose of  the task, e.g. to practise 
the ability to describe objects concisely; to 
provide an opportunity for the use of  relative 
clauses.
2　Input  The verbal or non-verbal information supplied 
by the task, e.g. pictures; a map; written text.
3　Conditions  The way in which the information is presented, 
e.g. split vs. shared information, or the way 
in which it is to be used, e.g. converging vs. 
diverging.
4　Procedures  The methodological procedures to be followed 
in performing a task, e.g. group vs. pair work; 
planning time vs. no planning time.
5　Predicted outcomes:
  　Product  The ‘product’ that results from completing 
the task, e.g. a completed table; a route drawn 
in on a map; a list of  differences between two 
pictures.  The predicted product can be ‘open’, 
i.e. allow for several possibilities, or ‘closed’, i.e. 
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allow for only one ‘correct’ solution.
 　Process  The linguistic and cognitive processes the task 
is hypothesized to generate.
When comparing these features to C&CT, design features (1) and (5) 
refer to fitness, whereas (2) and (3) refer to Framework.  Design feature (4) 
deserves special mention.  Procedures relate to Framework, but at the same 
time can incorporate Comparative Encounters and Feedback Sensitivity, depending 
on the details.  For example, group work presents more opportunities to 
experience Comparative Encounters than pair work (Kumai, 2005); the amount 
of  negotiation between students will determine how much Feedback Sensitivity 
will be present.
2　Tasks and Interaction
The third chapter of  Ellis (2003, pp. 69―102) is devoted to exploring the 
connections between tasks and interaction.  Interaction is a necessary 
condition of  CAS.  Consider the cases of  a language laboratory setting and 
a Find Someone Who (Klippel, 1984, p. 54) task.  The language laboratory has 
students separated into individual booths with no interaction allowed; in this 
case, emergent phenomena are not possible.  In Find Someone Who, students 
are directed to mingle and ask each other questions; this environment 
facilitates adaptive behavior and can lead to edge of  chaos conditions.  Thus 
C&CT will find its greatest application in tasks requiring interaction.
2.1　Negotiation of Meaning
When students converse with each other in L2, there will naturally be 
instances of  misunderstanding or miscommunication.  They will employ 
strategies, known as negotiation of  meaning, to resolve these problems. 
There are four major strategies identified with negotiation of  meaning (Ellis, 
2003, p. 71): comprehension checks, clarification requests, confirmation 
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checks, and recasts (rewording one’s utterance).  These strategies allow 
the discourse to adapt until a level of  understanding can be reached.  In 
one sense the interlocutors are exploring a fitness landscape, where a peak 
represents understanding and a valley its opposite.  As each step toward 
understanding is reached, a higher level in the fitness landscape is achieved. 
In fact, there are two categories of  negotiation of  meaning, pushed output 
(a speaker’s output gets closer to an ideal L2) and comprehensible input (a 
listener understands the meaning being conveyed) (p. 72).  Both of  these 
raise the fitness level in L2.
The Interaction Hypothesis developed by Long and Pica (Ellis, 2003, pp. 
79―83) gives the details of  how negotiation of  meaning raises fitness levels, 
that is, L2 acquisition.  The Interaction Hypothesis suggests (p. 80):
(1) that when interactional modifications lead to comprehensible input via 
the decomposition and segmenting of  input[,] acquisition is facilitated; (2) 
that when learners receive feedback, acquisition is facilitated; and (3) that 
when learners are pushed to reformulate their own utterances, acquisition is 
promoted.
From the C&CT perspective, the speakers are participating in a Comparative 
Encounter, with one having a higher L2 level.  Feedback sensitivity drives the 
pushing of  output of  the lower L2 level speaker.
Yet, unmentioned here are the cases when the interlocutors have the 
same L1; in this instance, negotiation of  meaning can be bypassed altogether 
by falling back on L1.  The use of  L1 can be considered as an emergent 
phenomenon, but one not in accord with the goals of  the L2 task.  With 
speakers having the same L1 we can envision a different fitness landscape, 
one based not on L2 fitness but on communication fitness; L1 being more 
efficient and less demanding than L2.  There are two peaks: the L1 peak is 
higher than the L2 peak.  The problem is maintaining the CAS, that is, the 
speakers, on the L2 peak rather than the L1 peak.
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2.2　Task Features
Ellis (2003, pp. 86―96) lists six features of  tasks that can affect the 
amount of  interaction. (1) Required vs. optional information exchange: 
the prototypical former task is the information gap, whereas the opinion 
gap typifies the latter. (2) Types of  required information exchange: in 
required information exchange tasks, the information can be held by 
one person (one-way) or shared by all participants (two-way) of  the task. 
(3) Task outcome: tasks can be open or closed, that is, whether or not a 
predetermined goal is specified or not. (4) Topic: topics can be ranked 
in terms of  familiarity to the participants. (5) Discourse mode: tasks can 
employ various types of  discourse, such as narrative or descriptive. (6) 
Cognitive complexity: the difficulty of  a task can affect interaction.  The 
following table summarizes the research results on how these features can 
affect acquisition according to the Input Hypothesis (p. 96):
Task Features More positive Less positive
Information Required Optional
exchange (information gap) (opinion gap)
Information Two-way One-way
gap
Outcome Closed Open
Topic Human-ethical Objective-spatial
 Familiar Less familiar
Discourse Narrative Description
domain Collaborative Expository
Cognitive Context-free Context-dependent
complexity Detailed information Less detailed information
From the C&CT perspective, the fitness landscape offers an explanation 
for the first, third, fourth, and sixth: those features having a positive effect 
also impart a stronger sense of  fitness direction.  For example, in an 
information gap, the more information exchanged, the closer the task is to 
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being finished, whereas in an opinion gap, the ending of  the task is not as 
clear-cut.  The same can be said of  closed and open outcome tasks.  Familiar 
topics facilitate finding fitness peaks because of  common knowledge of  
concepts and vocabulary.  For the last feature, cognitive complexity, having 
more detailed information is similar in effect to having a familiar topic: 
the speakers have more clues to navigating the fitness landscape.  For the 
second and fifth features, the adaptive nature of  pairs and groups come into 
play, in the two-way information gaps and collaborative discourse styles.
2.3　Task Implementation
Ellis (2003, p. 96) states the following factors in task implementation 
affect negotiation of  meaning: (1) participant role, (2) task repetition, (3) 
interlocutor familiarity, and (4) type of  feedback.  Shared participant roles, as 
opposed to being one-way, can facilitate adaptation, and hence explorations 
of  the fitness landscape to find peaks.  Task repetition and interlocutor 
familiarity are similar in effect to topic familiarity, in that the valleys and 
peaks of  the fitness landscape are better known.  For example, successful 
strategies can be re-employed when tasks are repeated; knowing the other 
interlocutors in a task will help in predicting what they will say.  Research (p. 
99) has looked at several types of  feedback and the types of  response they 
elicit; for example, clarification requests may lead better grammar (better 
L2 fitness) than confirmation checks.  Thus some speakers can be more 
sensitive to feedback depending on its type.
3　Focused Tasks
Focused tasks (Ellis, 2003, p. 141) “elicit the use of  specific linguistic 
features” and “focus attention on form.” Focused tasks make use of  explicit 
instruction and knowledge, which, according to some researchers like 
Krashen (1981), do not contribute to language acquisition.  The model Ellis 
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(2003, p. 149) proposes to incorporate explicit instruction and knowledge is 
essentially a model of  a CAS:
In this model, explicit instruction informs explicit knowledge items, such as 
a formal grammar rule.  Explicit knowledge then helps the learner notice the 
rule in the task-based input.  This leads to language acquisition, or intake. 
Explicit knowledge has another role in assisting the leaner to notice the gap 
between what is said and what the rule specifies.  Finally, the output leads to 
feedback from the other participants in the task.
Let us compare this model with the one proposed by Gell-Mann (1994, p. 
25) to describe how CAS work:
explicit instruction
↓
←← explicit knowledge →→
↓
noticing
↓
intake →
↓
noticing-the-gap
↓
monitoring →task-based →
input
implicit →
knowledge
←
output
(feedback)
Consequences　→→→
(real world)
↑
Description, prediction, behavior
(real world)
↑
↑
↑
Schema that summarizes and is capable of  predicting
(one of  many competing variants)
↑
↑
↑
↑
Previous data,
including behavior and its effects
↓
↓ Selective effect on
↓ viability of  schema
↓ and on competition
↓ among schemata
↓
↓
Identification of  regularities
and compression
Present data　→→→ Unfolding
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The schema is analogous to implicit knowledge of  Ellis’ model.  The 
previous data represents explicit instruction and knowledge.  The process 
of  identification of  regularities and unfolding (combining of  data) are 
similar to noticing and intake.  Present data corresponds to task-based 
input.  Description, prediction, behavior, as well as consequences signify the 
output.  The selective effect represents the noticing-the-gap and monitoring 
processes as well as feedback.  Both of  these models show the information 
flows in a CAS and their relationships.  The main difference is that there 
is an indirect path from explicit knowledge to implicit knowledge in the 
Ellis model, whereas the connection is direct in the Gell-Mann model. 
Nevertheless, in both models, there are three information flows: explicit 
instruction/previous data, task-based input/present data, and output 
(feedback)/consequences.  These flows serve to let implicit knowledge/
schema adapt to a higher fitness level.
4　Tasks and Sociocultural Theory
One theoretical basis (Ellis, 2003, p. 175) for tasked-based language teaching 
is the sociocultural theory (SCT) developed by Vygotsky (1978) and others. 
This theory develops the idea of  mediated learning, that learning is an 
outcome of  social activity.  A central concept is the Zone of  Proximal 
Development (ZPD) (Ellis, 2003, p. 179), which represents the region 
between an individual’s actual development level and potential development 
level reachable through social interaction in a task.  In other words, the 
individual and the other participants in the task constitute a CAS, with 
the potential development level an emergent phenomenon arising from 
interactions.  We turn again to the fitness landscape concept: the potential 
development level represents a higher position on the fitness landscape, and 
the ZPD a path that leads to the higher location.
A related topic to the ZPD is scaffolding, which has the following 
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features (Ellis, 2003, p. 181):
1 recruiting interest in the task
2 simplifying the task
3 maintaining pursuit of  the goal
4  marking critical features and discrepancies between what has been 
produced and the ideal solution
5 controlling frustration during problem solving
6 demonstrating an idealized version of  the act to be performed
Scaffolding represents techniques to keep the CAS, i.e., the participants 
in the task, seeking higher peaks in the fitness landscape.  Features (1), (3) 
and (5) enjoin the task members to continue participating in the task by 
attending to affective factors.  Features (2) and (6) create a lower but more 
local (more readily accessible) peak in the fitness landscape.  Feature (4) 
corresponds to Comparative Encounters of  the FFCF heuristic; it designates 
the upward direction in the fitness landscape.  Scaffolding also relates to 
Feedback Sensitivity: the success of  scaffolding is dependent upon how well 
participants respond to and identify or create ZPDs.
With SCT, the focus shifts from individuals to groups.  Clearly, this 
falls within the domain of  C&CT.  The perspective on the learning process 
widens, going from a reductionist view of  the individual learner to the 
holistic view of  the entire system encompassing the participants of  the task, 
including both cognitive and affective factors (Ellis, 2003, p. 181).  Learning 
emerges from unpredictable interaction rather than orderly, planned steps 
in a presentation/practice lesson.  Fitness landscapes and FFCF become 
important concepts in understanding the underlying processes of  mediated 
learning.
5　Task Design
The eighth chapter of  Ellis (2003, pp. 243―278) presents us with guidelines 
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for designing tasks.  In the following, we will examine a comparison between 
form-focused and task-based pedagogy, principles of  cooperative learning, 
and finally general principles for task design.
5.1　Form-focused vs. Task-based Pedagogy
Ellis (2003, p. 253) provides a table contrasting traditional form-focused 
with task-based pedagogy.  In the following, we will examine each table 
entry separately.
The governing principle here is Freedom.  Task-based pedagogy puts 
more emphasis on the chaotic side of  CAS as opposed to the orderly side 
of  traditional pedagogy.  Having a structure, yet giving much leeway to 
students, helps the task group enter the edge of  chaos regime.
Allowing students to control topic development is analogous to an 
adaptive walk on a fitness landscape (Kauffman, 1995, p. 166).  As the topic 
develops, the CAS (students participating in the task) will tend to climb 
uphill toward a fitness peak (e.g., higher task performance).  But at the 
same time some members of  the CAS may find a different perspective on 
the topic, leading the CAS to different fitness peak, which may be higher 
or lower than the previous one.  In this way, the CAS explores the fitness 
landscape.
Traditional form-focused 
pedagogy
Rigid discourse structure 
consisting of  IRF (initiate-
respond-feedback) exchanges
Task-based pedagogy
Loose discourse structure 
consisting of  adjacency 
pairs
Traditional form-focused 
pedagogy
Teacher controls topic 
development
Task-based pedagogy
Students able to control 
topic development
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In everyday conversations, the number and order of  turns, as well as the 
length of  turns, are unpredictable.  Yet, these are not completely random: 
at deeper level, they follow what is known as a power law (Kauffman, 1995, 
p. 29; Casti, 1994, p. 244).  Longer turns, for example, occur less frequently 
than shorter turns.  The number of  speakers taking more turns is less than 
those taking fewer turns.  Unlike the traditional pedagogy, in tasks there is 
no guarantee of  equal time for the participants.
For display questions, speakers can actually ignore the content of  the 
question, for example, if  the same question is asked of  several speakers in 
the class.  Referential questions, on the other hand, must be paid attention; 
this is a part of  Feedback Sensitivity.
Traditional form-focused 
pedagogy
Turn-taking is regulated by 
the teacher
Task-based pedagogy
Turn-taking is regulated by 
the same rules that govern 
everyday conversation, i.e. 
speakers can self-select
Traditional form-focused 
pedagogy
Display quest ions,  i .e. 
questions that the questi-
oner already knows the 
answer to
Task-based pedagogy
Use of  referential questions, 
i.e. questions that the qu-
estioner does not know the 
answer to
Traditional form-focused 
pedagogy
Students are placed in a 
responding role and con-
sequently perform a limi-
ted range of  language 
functions
Task-based pedagogy
Students function in both 
initiating and responding 
roles and thus perform a 
wider range of  language 
functions, e.g. asking for 
and giving information, 
agreeing and disagreeing, 
instructing
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Having a wider range of  roles means having greater opportunities to 
find fitness peaks.  During a task, for example, a speaker might climb a 
fitness peak related to the disagreement language function, which may not 
be present in a traditional lesson focused on asking for information.
Negotiation of  meaning was previously discussed in Section 2.1.
Scaffolding creates smaller ZPDs enabling lower-ability speakers climb 
fitness peaks.  Both types of  pedagogy include scaffolding; however, task-
based pedagogy uses scaffolding as a device to keep students participating in 
tasks.  This is a part of  the self-organization that emerges out of  interaction.
As the entry implies, this relates to Feedback Sensitivity.  However, content-
focused feedback opens the door to more social interaction, and potential 
fitness landscape exploration; form-focused feedback will end once the 
Traditional form-focused 
pedagogy
Little need or opportunity 
to negotiate meaning
Task-based pedagogy
Opportunities to negotia-
te meaning when commu-
nication problems arise
Traditional form-focused 
pedagogy
Scaffolding directed prim-
arily at enabling students to 
produce correct sentences
Task-based pedagogy
Scaffolding directed prim-
arily at enabling students 
to say what they want to 
say
Traditional form-focused 
pedagogy
Form-focused feedback, 
i.e. the teacher responds 
implicitly or explicitly to the 
correctness of  students’ 
utterances
Task-based pedagogy
Content-focused feedback, 
i.e. the teacher responds 
to the message content of  
the students’ utterances
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utterances are corrected.
Repetition of  something another student has said is an example 
of  Comparative Encounters.  The student encounters an utterance that he 
or she feels worth repeating, and hence leads to a higher fitness level. 
Intersubjectivity, establishing common goals, can likewise lead to a higher 
fitness level (for example, in efficiency) for the task participants.
5.2　Cooperative Learning
According to Ellis (2003, p. 269),
Social interaction between students does not by itself  guarantee either a 
successful outcome for the task or the conditions that promote language 
learning.  It is not enough to simply put students into groups to complete a 
task.  What counts is the quality of  the interaction, and whether this enables 
students to engage effectively with the task and to support each other’s lan-
guage learning.
Ellis (pp. 270―271) offers eight points based on cooperative learning to 
consider to address the quality of  interaction issue: (1) students’ orientation 
to the task, (2) individual accountability, (3) group composition, (4) 
distribution of  information, (5) physical arrangement of  students, (6) 
collaborative skills, (7) group permanence and cohesion, and (8) teacher’s 
role.
Traditional form-focused 
pedagogy
Echoing, i.e. the teacher 
repeats what a student 
has said for the benefit 
of  the whole class
Task-based pedagogy
Repetition, i.e. a student 
elects to repeat something 
another student or the 
teacher has said as private 
speech or to establish 
intersubjectivity
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Students’ orientation to the task
Students’ orientation to the task deals with whether or not students view 
the task as worthwhile.  This relates to the butterfly effect and its corollary, 
sensitivity to initial conditions of  CAS (Casti, 1994, p. 35).  If  the task 
has more chaotic characteristics than orderly ones, slight differences in 
how students approach a task in the beginning can lead to widely varying 
outcomes.
Individual accountability
Feedback Sensitivity encompasses individual accountability, where the feedback 
includes awareness of  the progress of  the task and how one’s actions affect 
it.  Enhancing individual accountability through assigning roles falls under 
Framework, how the task is structured.
Group composition
How students are grouped for a task, for example by pairs or groups of  
four, is the responsibility of  Framework.  Ellis (p. 271) recommends mixed 
groupings (for example, in terms of  language level) over homogeneous ones. 
Diversity is a basic property common to CAS, according to Holland (1995, p. 
10, pp. 27―31).  Diversity helps students find roles and niches during tasks, 
and discover different paths through the fitness landscape.
Distribution of  information
The distribution of  information among task participants facilitates social 
interaction and thus helps in the exploration of  the fitness landscape as 
discussed previously in Section 4.
Physical arrangement of  students
C&CT emphasizes a holistic view, which includes the physical classroom 
and the physical arrangement of  students.  In particular, as discussed for 
Task-Based Language Teaching and Complexity Theory― 　 ―100
group composition, CAS are sensitive to initial conditions; one physical 
arrangement can lead to a different outcome than another.  The physical 
arrangement of  students can affect, for example, the ease of  interaction and 
sharing of  resources.
Collaborative skills
Collaborative skills, such as agreeing and compromising strategies, enhance 
the participants’ Feedback Sensitivity.  However, Ellis (2003, p. 271) writes, “The 
extent to which students are able to use these strategies in group work needs 
to be constantly monitored.” We will return to this point later in Section 6.
Group permanence and cohesion
Having the same group members over a period of  time creates a more 
familiar fitness landscape; it is easier to find peaks.  Group members have 
a feel for how each of  them will react in various situations, leading to more 
effective and efficient communication.
Teacher’s role
Again, from a holistic point of  view, the teacher role, such as monitor, 
language resource, or participant, does have an effect on task outcomes. 
From the perspective of  C&CT, the task and its participants cannot be 
viewed as isolated.
5.3　Principles of Task-based Teaching
Ellis (2003, pp. 276―278) gives eight principles on which to base task 
design.  The purpose “is to create opportunities for language learning and 
skill development through collaborative knowledge building” (p. 276). 
Here, from the C&CT standpoint, we might substitute “fitness landscape 
exploration” for “collaborative knowledge building.” The proposed 
principles are: (1) ensure an appropriate level of  task difficulty, (2) establish 
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clear goals for each task-based lesson, (3) develop an appropriate orientation 
to performing the task in the students, (4) ensure that students adopt an 
active role in task-based lessons, (5) encourage students to take risks, (6) 
ensure that students are primarily focused on meaning when they perform 
a task, (7) provide opportunities for focusing on form, and (8) require 
students to evaluate their performance and progress.
Principles (1), (2), and (5) are connected with fitness landscapes.  With 
Principle (1), tasks at a high level of  difficulty correspond to the CAS being 
in a deep valley on the fitness landscape.  If  the tasks are too easy, the CAS 
already starts near a peak with little room for improvement.  In fact, this can 
cause the CAS to drift off  the peak, due to factors such as boredom and 
distraction (Kauffman, 1995, pp. 183―184).  Having a clear goal, Principle (2), 
establishes the neighborhood of  the fitness peak.  Principle (5) essentially 
encourages the participants of  the task to explore the fitness landscape for 
peaks, despite the possibility of  encountering valleys.
Principles (3) and (4) were discussed in the previous Section 5.2.  These 
deal with the initial conditions of  the task.  Principle (4) is also related 
to Principle (6); these principles increase the Feedback Sensitivity of  the 
participants, that is, they raise their awareness level of  how the task is 
progressing and what other participants are communicating.  Principle (7) 
raises the participants’ awareness of  higher fitness, which is connected to 
Comparative Encounters; participants can compare their form-related level with 
a higher level.
Principle (8) leads to adaptation according to the outcome of  the task. 
If  we recall the diagram in Gell-Mann (1994, p. 25) introduced in Section 
3, the reflection process is analogous to the “selective effect on viability 
of  schema and on competition among schemata.” Certain parts of  L2 
knowledge will be enhanced, whereas unsuccessful items will be suppressed. 
This process resembles the distributed processing model of  linguistic 
knowledge (Ellis, 2003, p. 104), where knowledge items are enhanced and 
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suppressed via weighted connection strengths; language is an emergent 
phenomenon of  the connections and knowledge items.
6　Objections
Not all researchers and theorists consider task-based language teaching to be 
effective.  In this section we will examine, in the light of  C&CT, several of  
the objections they have raised.
First, there are disadvantages related to pair and group work (Ellis, 2003, 
p. 266, p. 268).  Tasks do not ensure outcomes that traditional pedagogy 
has as goals.  However, this is a function of  the chaotic and unpredictable 
nature of  tasks; but with a clearly defined fitness peak such goals may be 
attainable with tasks.  Because in group work it is difficult to remember what 
had been said before since the start of  a task, tasks tend to be cognitively 
undemanding.  However, in CAS, the question is not whether a task is 
demanding, but whether linguistic ability will emerge.  In tasks, not all 
participants may make equal contributions, with some “freeloading” (p. 268) 
off  the other participants.  However, this is a characteristic of  emergent 
behavior in a CAS: some will find the “freeloading” niche.  If  the task 
is constructed such that freeloaders find themselves in an extremely low 
fitness valley, for example as the target of  the others’ ire for slowing down 
the task, or being placed in a humiliating position, this niche will be avoided. 
Finally, some tasks need monitoring by the teacher for collaborative skills 
use, as alluded to in the previous Section 5.2 (Ellis, 2003, p. 271).  Some 
researchers found that task groups focus on form only in the presence of  a 
teacher (p. 268).  The key to this problem is including the desired behavior 
as an integral part of  the task as well as enhancing Feedback Sensitivity.  For 
example, one student’s utterance can be monitored by others in the group, 
as a type of  self-enforcement.
A theoretical objection (Ellis, 2003, pp. 328―331) is that tasks restrict 
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the number of  language functions used.  Specifically, tasks lack “language 
play” (Cook, 1997) found in, for example, “games, riddles, literature, jokes, 
and conversational banter” (Ellis, 2003, p. 330).  Language play makes 
communication during tasks interesting.  One solution is to give participants 
more Freedom to go off  topic during a task, although this might run counter 
to Principle (3) described in Section 5.3, that tasks be taken seriously. 
Another solution is to use creative or imaginative ideas as part of  the task 
itself  (Framework); see Kumai (2003) for examples of  this type of  task.
The next pair of  objections is concerned with context and culture.  First, 
the participants in tasks are usually non-native speakers of  L2; hence L2 
pidginization and interlanguage fossilization are possible outcomes (Ellis, 
2003, p. 268).  This objection assumes the task participants are an isolated 
unit, but C&CT takes a wider view by including the teacher.  Teacher input 
can occur during pre-task, and post-task phases, as well as during the task 
itself  (p. 244).
A more difficult objection to tasks arises when they are used in 
homogeneous L1 contexts as in Japan, especially with lowly motivated 
students.  There is “the risk that students will overuse their L1” (Ellis, 2003, 
p. 268).  From the C&CT perspective, the L1 offers a higher fitness in terms 
of  completing the task; see the discussion in Section 2.1.  Without additional 
modification, many tasks designed for ESL contexts where the participants 
have a variety of  L1 backgrounds may fail in the EFL context (p. 332).  One 
solution may be the same as the one for freeloading above: L1 use will result 
in a low fitness level.  In researching textbook tasks (Kumai, 2005), two 
points have emerged: the frequent change of  participants and peer pressure. 
Although group permanence was mentioned as a positive characteristic 
in cooperative learning (Section 5.2), familiarity can also lead to L1 use. 
Changing participants during a task can refocus the participants on the task’s 
purpose.  Peer pressure can be arranged by eliciting opinions for a topic 
from several students at a time and choosing the best; the opinion-giver 
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finds himself  or herself  at the center of  attention, and is less likely to use 
L1.  This arrangement also helps in Comparative Encounters to discover better 
ways of  expressing L2.
7　Conclusion
Currently, language pedagogy rests on two theories: cognitive and 
sociocultural (Zuengler & Miller, 2006).  Task-based language teaching 
resides with the latter camp (see Section 4).  Both SCT and C&CT describe 
emergent phenomena arising from interaction, which can be L2 language 
ability.  The advantage of  placing task-based language teaching under the 
tent of  CAS and C&CT is that we can apply results from other fields.  For 
example, the concepts of  fitness landscapes and the edge of  chaos arose 
from studies of  biology and artificial life (Kauffman, 1995, p. 26).  C&CT 
can give us new insight into the design of  tasks and help us find ways to 
overcome the weaknesses in tasks.  Although task-based language teaching 
can be seen as “innovative” or even a “threat” (Ellis, 2003, pp. 320―321), 
giving it another theoretical underpinning via C&CT will help raise an 
awareness of  its practicality and effectiveness in mainstream language 
teaching.
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